With this parameterization, the collision operator still is of the form (1.2) with dcv replaced by d03A9, except that now the kernel B takes the form 2B(B, ~v -vl () cos (8) . This takes into account also that the second parameterization implies a double covering of the sphere from the first parameterization.
ON THE SPATIALLY HOMOGENEOUS BOLTZMANN EQUATION
The precise form of the kernel B depends on the physical properties of the gas that is being studied. Here we consider the case of so-called hard potentials, and therefore
In this case b is even and continuous in ] -~r/2, ~r/2~. Furthermore, we assume that b satisfies Grad's angular cut-off condition, namely that r/2, ~-/2~ ). This obviously holds for the elastic spheres, but if B is derived from the interaction by an inverse power law, the integrability condition does not hold unless b is truncated in some way.
The main concern of this paper is the proof of the existence of a unique solution to (1.1) with minimal assumptions on the initial data, Vol. 16, n° 4-1999. [3] , or more recently [4] , both of which give many further references, and many details on the development of the mathematical theory. The question of existence and uniqueness of solutions to the Boltzmann equation (1.1) was first addressed by Carleman [2] , and the Ll-theory was developed by Arkeryd [1] . Elmroth [7] proved that all moments that initially are bounded remain bounded uniformly in time. Then Desvillettes [5] proved that if some moment of the initial data of order s > 2 is bounded, then all moments of the solution are bounded for any positive time. This result was extended by Wennberg [13] , [14] , [15] who proved that the result by Desvillettes holds also when only the energy of the initial data is bounded, and for very general cross-sections, also without the assumption of angular cutoff.
The first main result of this paper is the following: [1] , [6] , [9] , [13] . In Section 3, uniqueness is proven under the sole assumption that the solution conserves mass and energy. This is an improvement of the previous result in which it was assumed at least that iii) holds for some s > 2. The proof is based on a subtle use of the Povzner inequality which permits us to prove the estimate i). Then (v, vl ) -(v', vl ) (see [2, 3] The second result of this section is a sharpened form of the so-called Povzner inequality. This inequality relates the velocities before and after an elastic collision between two particles. In its original form, it was proven by Povzner [ 11 ] , and more precise estimates were subsequently obtained by Elmroth [7] . Step 2. -Next, using Povzner's inequality once more, we prove that for all f > 0, s' > 2,
We proceed like in L. Desvillettes [5] . From (Y2+~) 2/(C2 t). Since t, ~-1(2~(CZ t)) -8(t) tends to 0 when t tends to 0, we get (3.6).
Step 4. -Next we turn to the uniqueness. The uniqueness result in [1] is directly related to the construction of a solution by means of a monotonous sequence. The calculation here follows more closely [9] or [6] (but a similar calculation can be found also in [1] , in the proof of energy conservation, which in turn is essential for the proof of uniqueness).
Thus let f and g be two solutions corresponding to the same initial data Let Proof. -Let remark that the asumption make on f implies that the collisional term Q ( f , f ) lies in L 1 ( ~0, T ~ ; L 1 ( (~3 ) ) and thus equation (1.1) make sense in the distributional sense. We carry out this proof in three steps.
F(t, v) _ ~ If ( t, v) -9 ( t, v ) [ and G(v, t) = f (t; v) + g(t,, v).
Step 
